Oral Medicine, Oral Diagnosis, Oral Radiology & Periodontology Dept. Lecture 8 2009 


METHODICAL APPROACH TO PRINCIPLES OF RADIOGRAPHIC 

INTERPRETATION 


Interpretation 

The study of a radiograph which includes reading the radiograph 
and commenting on Reading a radiograph includes reporting any 
variations from normal or any abnormal. 

Commenting on the radiograph includes reporting the significance 
of any unusual findings and recommending further investigations if 
required. 

Rules of Radiographic Interpretation: 

1- The area to be examined must be shown completely and at 
optimal angulations. 

2 - All the boundaries of the suspicious area must be shown with 
normal bone showing beyond. 

3- Familiarity with all the normal anatomic landmarks as well as the 
various conditions whether pathologic or non-pathologic which may 
produce any radiographic shadows. 

4- Complete evaluation of all teeth and of edentulous areas, if any, 
regardless of whether or not clinical abnormality is shown. 
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Principles of Radiographic Interpretation: 

Interpretation of a radiograph is not a "diagnosis" by itself but is an 
aid or a means to reach a diagnosis. A final or definite diagnosis 
can be reached by performing a full history, thorough clinical 
examination, radiographic survey as well as other investigations if 
needed e.g. biopsy, blood picture, etc... Thus we must always 
remember that we cannot achieve a definite diagnosis from a 
radiograph alone. 

In order to properly apply the principles (methods) of interpretation, 
there must be optimum adjustment of the image and viewing 
system; usually an x-ray viewing box is used to maximize the 
visualization of the image. 

Methods of interpretation include: 

1- Localization (L): 

Identifying and recognizing the area which the view shows e.g. 
upper anterior area, lower molar, TMJ view, etc. 

2- Observation (O),: 

All shadows (other than the localized shadows of the normal 
landmarks) must be observed, example: shadows in crowns, 
cervical area, roots, any restoration, trabecular 
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pattern: Also observation of the size, number, shape of R/C size, 
shape of roots, periodontal membrane space, lamina dura, alveolar 
crest, periapical area, foreign bodies, integrity of bone etc 

3- General Considerations (G): 

We must always remember that there are certain fundamental 
considerations (general facts) that must be kept in mind during 
interpretation ex: 

a) A radiograph shows only two dimensions of a 3 dimensional 
tooth (width, height only but not the depth). 

b) Sometimes cervical radio lucencies may be seen and 
misinterpreted as caries; these are "cervical burnout" because at 
the cervical neck of the tooth, the density is normally less in 
comparison to the bulky crown and root, thus less x-rays will be 
absorbed at this area resulting in more penetration of rays giving 
the radiolucency. This occurs only at certain variations in 
horizontal angulation. 

c) Exposure of the dental pulp can not be determined from a 
radiograph but only the proximity to the pulp. 
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4- Interpretation (I) 

Studying the features of teeth (dental structures) and bone. 

Teeth: the whole tooth should be studied, crown, root, pulp 
chamber, root canal as well as investing structures, lamina dura, 
periodontal membrane space, alveolar crest and alveolar bone. The 
number, size and shape of teeth must also be observed. 

Bone: Changes in bone may include: 

i) Changes in density. 

ii) Changes in structure. 

iii) Changes in form. 

I. Changes in density: 

a) We may see one of three changes in density: 

> — > either a decrease in density resulting in a radiolucency (RL) 

> — > or an increase in density resulting in a radiopacity (RG) 

> — > or a mixture of both resulting in mixed RL-RO lesions. 

• Radiolucent changes present a decrease in quantity of calcium 
salts (a destructive)lesion. 

• Radiopaque changes present an increase quantity of calcium 
salts (a productive) lesion. 
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bl The (Margins) of the lesion are very important clues: 

o Margins may be well-defined (with or without a sclerotic 
border) denoting a slowly growing, chronic or physiologic 
condition as cysts or granulomas. 

o Margins may be ill-defined or diffuse (ragged margins) 
denoting an acute infection, activity, infiltration or 
invasion as abscess (an active process destroying bone in 
all directions giving no time for a true wall to exist) or 
malignancies. 

cl The (Inside! of the lesion must also be studied: 

> . Is it a unilocular lesion. OR 

> . Is it a multilocular lesion OR 

> . Is it multiple and separate. 

dl The (Site! of the lesion must be evaluated: Usually these sites 
indicate: 

1) Unilocular lesions in midline of maxilla superior to centrals — > 
nasopalatine cyst. 

2) Unilocular R.L. between 2 and 3. — > globulomaxillaiy cyst. 
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3) Unilocular R.L. at apices of nonvital teeth — > periapical 
granulomas or apical periodontal cysts. 

4) Unilocular R.L. at apex of lower vital anterior teeth — > 
cementoma. 

5) R.L. around crowns of impacted teeth may be dentigerous cyst, 
cystic ameloblastoma, calcifying epithelial odontogenic tumour, etc 

6) R.L. occupying the position of a missing tooth — > primordial cyst. 

7) R.L. related to lateral side of root — > lateral periodontal cyst or 
abscess. 

8) Multiple solitary R.L. with well-defined margin — ► multiple 
myeloma or brown nodes of hyperparathyroidism. 

9) Multilocular R.Ls. anterior to 1st and 2nd molars — > CGCG 
(central giant cell granuloma), aneurysmal bone cyst, brown nodes 
of hyperparathyroidism, etc .. 

10) Multilocular R.Ls occurring posteriorly and involving the ramus 
— ^ameloblastoma, calcifying epithelial odontogenic tumour, etc 

e) The (Effect! on surrounding and adjacent structures must be 
noted: 

> Is it causing expansion and thinning of bone or 
resorption and destruction. 

> It is affecting the maxillary sinus floor, nasal floor, orbital 
floor, mandibular canal etc. 

> It is affecting the teeth causing displacement, divergence 
resorption etc.... 
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> It is affecting the lamina dura causing its thinning or 
absence... 


II. Changes in Structure: 

Changes in the structure of bone may result in many states: 

> Ground-glass appearance i: appearance of glass in the 
form of fine granules. 

> Granular appearance: homogenous appearance due to 
loss of contrast between trabeculae and marrow spaces. 

> Cotton wool appearance: irregular, ill-defined RO fluffy 
patches within an area of more radio lucent bone. 

> Honeycomb: multilocular lesion with small 

compartments . 

III. Changes in Form: 

This may be a surface change (torus appearance) or expansion of 
cortical plates or break of continuity as in fractures. 

5) Correlation (C) : 

The final step is to correlate all of the radiographic features to reach 
a radiographic differential diagnosis. Then to reach a final tentative 
diagnosis, we have to correlate other features as age, gender, 
history, clinical examination and other diagnostic aids with the 
radiographic D.D. 
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